Vascular endothelium and nitric oxide in childhood hypertension.
Vascular endothelium releases nitric oxide (NO), an important vasodilator that is continuously synthesised by the constitutive enzyme, endothelial nitric oxide synthase (NOS). This maintains a constant vasodilator tone which is diminished in adult hypertension, due to reduced endothelium-dependent vascular relaxation, which is NO dependent. In childhood, however, hypertension is often secondary, and normalisation of blood pressure by removal of cause (e.g. renal artery stenosis, catecholamine-producing tumour) suggests reversibility of endothelial dysfunction, if it is present. Raised plasma levels of endogenous inhibitors have been found, especially in children with secondary hypertension due to renal parenchymal and renovascular disease, and may contribute to hypertension by more than just inhibition of vascular NO release; e.g. by reduction of glomerular filtration rate and promotion of salt and water retention. These inhibitors also modulate renin release, which may be of relevance in cardiovascular physiology, and may also interfere with the anti-platelet properties of NO, increasing the likelihood of vascular thrombotic events. NO inhibitors also promote endothelial activation, with increased expression of adhesion molecules that may form seedlings of atherosclerosis. In chronic renal impairment, accumulation of NO inhibitors may contribute to hypertension. Efficient long-session dialysis helps better interdialysis control of blood pressure in these subjects, independent of salt and water removal, suggesting that removal of such vasoactive agents may be important for efficient blood pressure control. There are a few studies assessing NO generation in hypertensive children via plasma nitrite and nitrate, the NO end products, which suggest normal or increased production as opposed to a reduction, perhaps as a compensatory phenomenon. In the treatment of hypertension, nitroprusside and nitrates exert their actions via NO donation. Excessive production of NO (usually via inducible NOS) or excessive administration (nitrovasodilators) can be cytotoxic and may cause hypotension and shock, as in severe sepsis. NOS inhibitors and NO therefore appear to play a crucial role in aetiology, complications and therapy of childhood hypertension.